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DRILLING METHOD AND APPARATUS 

This invention relates to a method and apparatus for 
drilling and lining a borehole*. 

conventionally, a borehole is first drilled by a 
drilling assembly * which is removed from the borehole* 
and a lining assembly is subsequently inserted into the 
borehole and usually cemented in place. 

However, this procedure Is unsatisfactory in an 
unconsolidated formation and/or when the borehole is 
horizontal or highly deviated from the vortical, since 
the walls of the borehole may collapse before the lining 
assembly can be inserted. In order to overcome this 
difficulty it has been suggested to provide the drilling 
assembly with a casing which Is rotated and which is 
formed with a reaming bit for reaming the borehole to a 
larger diameter than the casing P which Is left in the 
borehole as a lining while the rest of the drilling 
assembly is withdrawn [see GB-A-2 OS* 008 and ef-ai-o 
241 354) « Such a procedure could only produce short 
lengths at borehole, because, of the friction between the 
casing and the borehole walls and 



the resistance to rotation of the casing provided by the 
reining bit Corned on the casing* There is thus a 
serious problem to be solved, particularly if boreholes 
more than isom in length are to be achieved , as is often 
required in the petroleum industry. 

In order, to overcome this problem, the present invention 
is based on the idea of advancing a lining assembly and 
a drilling assembly together and withdrawing the 
drilling assembly through the lining assembly once the 
drilling operation is complete or if the drilling tool 
becomes stuck or needs to be replaced* 

The invention provides a method of drilling and lining a 
borehole, comprising the steps of (a) drilling a 
borehole by advancing a drilling assembly driving a 
drilling tool which makes the borehole and 
simultaneously advancing a lining assembly surrounding 
the driving assembly, so as to line the borehole which 
is being formed by the drilling assembly independently 
of the lining assembly and which has a diameter greater 
than the external diameter of the lining assembly, and 
subsequently (b) withdrawing the drilling assembly 
through the lining assembly and leaving the lining 
assembly in the borehole. Preferably, the lining 
assembly is cemented in place before step (b). 



The invention also provide* Apparatus for drilling and 
lining a borehole, comprising a lining assembly, a 
drilling assembly which extends through the lining 
assembly, ana a drilling tool which la independent of 
the lining assembly and which is drivable by the 
drilling assembly tor drilling a borehole having a 
diameter greater than the external diameter of the 
lining assembly • the drilling assembly being 
withdrawable through the lining assembly* 

It is possible to leave all or part of the drilling tool 
behind when withdrawing the drilling assembly, but 
preferably the tool is al*o withdrawable through the 
lining assembly; this can be achieved with a tool 
oompricing reaming means whicb are movable between an 
operative position and an inoperative position in whicb 
the maximum transverse dimension off the tool is less 
than the minimum internal diameter of the lining 
assembly. 

The lining assembly may be advanced simultaneously by 
being drawn along by the drilling assembly, for which 
purpose it may be connected to the drilling assembly by 
releasable looting means. Since the lining assembly is 
pulled by the drilling assembly (rather than pushed, as 
in GB-A-2054 OOB and BP-A1-0 241 3S«>, the lining 



assembly can be kept in tension, thus avoiding any risk 
of collapse oC the lining assembly through buckling 
under compression. In order to reduce friction 
resisting the advance of the lining assembly, it way he 
rotated, e.g., via the drilling assembly* 

The invention will be described further, by way of 
example only* with refexence to the accompanying 
drawings* in which: 

Pig l is a diagrammatic axial section through a borehole 
drilling and lining apparatus, in which the axial and 
radial dimensions are not to scale; and 

Pig 2 is a section on line x-x in Figure X. 

in tne following description ell the dimensions are 
typical dimensions given only as examples; they ace not 
to be taken as limiting or restricting the scope of the 
invention. The apparatus illustrated comprises a 
drilling assembly 1 which extends through a lining 
assembly 2 and which carries a drilling tool 3. 

The lining assembly 2 is mainly made up of steel pipe 
Joints of seamless casing or liner pipe with an outer 



diameter of 7.00 inch (178mi) and an innar diameter of 
6.18 inch (157mm). The minimum internal diameter of the 
lining assembly ia 4.60 inch (117mm). 

The drilling assembly 1 le mainly made up of steel pipe 
joints of drill collar type with an outer diameter of 
4. SO inch (114mm). The drilling tool 3 is a combination 
too* comprising a pilot hole bit 4 of 4.50 inch {114mm) 
diameter carrying a hydraulical ly operated under-reamer 
having acme 6 capable of drilling a hole 8* SO inch 
(216mm) in diameter when in the operative position (aa 
shown)* The arms 6 are collapsible to an inoperative 
position in which the maximum transverse dimension of 
the tool 3 is no greater than the diameter of the pilot 
hole drilled by the bit 4. In this position the tool 3 
can be withdrawn together with the drilling assembly 1 
through the lining assembly 2. 

The tool is driven by an hydraulic drilling motor 7 
which is 4*50 inch (114ma) in diameter , with the 
possibility of using a straight motor, a single bend 
motor, or a multiple (e.g. 3) bend motcr for directional 
drilling or steering. The motor 7 is arranged in a 
seamless liner 8, outer diameter 5. so inch {140mm) and 
inner diameter 4-65 inch (118mm), oentraiieed and fixed 
in the lining assembly Z. 



A bottom seal assembly comprises a 15ft (4.6m) pipe 9 
shrink fitted in the lining assembly and having it. 
inner bore machined to 4.60 inch (117mm) aa a polished 
bora receptacle to receive ae.1 packing elements 11 on 
the drilling assembly - 

The lining assembly 2 is releasably lockeo to the 
drilling assembly l by a so-called J-lstch assembly 12 
bo that the lining assembly advancee with the drilling 
assembly. The j-latcb aasenbly 12 comprises three 
welded J-locking pegs or Keys (not shown) protruding to 
an outer diameter of 5.20 inch (U2mm) «om a region 13 
built up to a diameter of 4.70 inch (119mm) by build-up 
welding on the drilling assembly. An B ft (2-4 m) 
length of pipe 14. shrink fitted in the lining assembly 
and having a minimum internal diameter of 4.7S inch 
(121 mm) is machined on the inner surface with a double 
latching profile to accept the above-mentioned keys to 
enable locking and unlocking of the J-lateh assembly 12 
in the matter of a bayonet fitting. 



The drilling assembly l includes a 

meaaurement-while-drilling hole survey package 14 witl 
mud pulse telemetry and logging tools such as a gamma 



cay and cased no!, competed neutron tool. In the 
£ .,ion of th. pac*a,e .4 the Join., of the lining 
ag8emD Xy 2 a" — «~* (T " d * lll0Y - 

To an.bX. "—tin, °* «- *>«*° le I**"*- 
t ne drilling as.ambly V. * ineXudee a »» 

clrcuXatiug .MtiW. X* co B pri-ing a P u»p-opan . 
circulating port device open.* by Piping down a 
pl a.tic. ball which a..« in the .ub.titut. 16 and 

aownw.rda ao tnat porta in th. aXe.va are aXignad with 
pert, in tha body of the substitute Xa. * non-return 
altdin, axeava vaXve X7 in tne Xinino aaae-bXy 2 ia 
opened by the pump pressure. 

xnove a variabxe number of spacer Joint, tba drilling 
assembly has a slip/bumper Joint IB. described fnrtn.r 
Uolow. foXXowad by a top ee-l aa.embly X, similar to the 
b otto» ae.X assembly Ct.lH describe* abeva. finally at 
t h. uppex end of the -PP«.tu. tb.re 1. a spline drive 
assembly 21 for transmitting rotation from tne drilling 
..e^bly X to the Xinino assembXy ». Th. aseembly 21 
ln cxud.e a male apline section 22 with a length of 2d 
lacn ceiOmm) ahrina fitted on a drill collar type pip. 
„« having apxinaa with an enter dia.at.r of • inch 
end . radial depth of 0.1. C*— > ' 



neshes with a fntlt spline section 23 with a length of 
40 inch (im) shrink fitted in the lining assembly and 
having splines with an inner diameter of 5.48 inch 
<139mm) and a radial dapth of 0.19 inch <4.Smm>. 

The Joint 18 ia a slidino piston slip joint/ Jar adapted 
to permit positive snap shutting and locking on downward 
movement, and with positive aprlng assisted snap opening 
and locking with suff iciest travel to enable 
disengagement of the spline eectlona 22.23. The 
threshold compressive force to overcome the snap openina 
is greater than the downward force required to advance 
the drilling assembly within the lining assembly and 
manipulate the J-latcn assembly 12. 

The drilling apparatus described above enables the 
simultaneous drilling of a borehole and setting of 
protective casing in highly deviate* or horizontal holes 
aa well as ordinary holes.. The technique and assembly 
permit the achievement of a cased and cemented 
horizontal or highly deviated hole at vertical drilled 
depths of appro*. l-3km and having horizontal sections 
of more than 15 Dm in extent. 
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This can be achieved; 

(1> without having to laave newly drilled hole 

unprotected; 

(2) by P fi»lD9 the retrieval of CM drilling bit 

„d assembly 1*11. " «- «~ laaVift * h ° le 

protected by the lining assembly simultaneously sat i. 
portion .t tk. time of billing nok that diUl bit., or 
omt tools »r b. changed during drilling or ratri.ved 

at the ond of drilling: 

(3) by permitting the drilling bit ot face to be 
driven by an hydraulic drilling motor but at th* same 
time enabling the protective casing to be rotated (at a 
lower .peed) by the surface rotating drive eguipmant. 

Tbe above-deecrib.d matbod and apparatus exhibit the 
to! lowing advantages over other technique, and in 
addition to thosa listed above, «a follows: 

(1 ) tha necessity to incur a separate sequence of 
operations for the setting ot casing, thus leaving newly 
drill** bol* unprotected, is eliminated: 

l2 > tb - driving tec* or bit is rot.tionally 
independent of the lining, thus per-itting different 
speeds of rotation to be applied to drill hit and liner 
pipe: 
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(3, the drilling assembly ™d drill bit may be 
pulled out or the bol. for changing of tool, or for 
retrieval st the .nd of drilling, ten. s.viog on high 
•left-in-hole- capital equipment coats; 

t O the el insertion of the Willi** assembly 

within the casing permit. «• ««iblUty of being able 
to drill and simultaneously protect holee of (variable) 
Horizontal extent in excess of SOOm: 

C5) it is possible to drill in unconsolidated 
formations, wh.re hole caving has been « problem; 

<«) retrieval of the drilling assembly after 
drilling is terminated permit, further completion and/or 
drilling operations in a veil: 

( 7) the apparatus also permits the addition of 
further tools to the down-hole assembly, such a. cement 
ciroulation equipment and down-bole surveying equipment. 

C8) the lining assembly can be cemented in the 
borehole before tne drilling assembly is withdrawn: 

<9) if the lining assembly gets stuck during 
drilling, the drilling assembly can be witbdrewn and 
replaced by another lining . assembly and drilling 
assembly of smaller diameter. 
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!. a method of drilling and lining & borehole, 
comprising the sequential steps of 

(a) drilling a borehole by advancing a drilling assembly 
driving a drilling tool which ma*es the borehole and 
simultaneously advancing a lining assembly 
surrounding the drilling assembly, so as to line the 
borehole which is being formed by the drilling 
assembly independently ot the lining assembly and 
which has a diameter greater than the external 
diameter of the lining assembly, and 

(b ) withdrawing the drilling assembly through the lining 
assembly and leaving the lining assembly in the 
borehole • 
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A method as claimed in claim 1. in which the" lining 
assembly is drawn along by the drilling assembly during 
step (a). 

3 . a method as claimed in claim 1 or 2. in which the 
lining assembly is rotated during step (a). 

4. a method as claimed in claim 3. In which the lining 
assembly is rotated via the drilling assembly. 



12 



5. a method as claimed Id any preceding claim, in which 
the lining assembly is cemented in place before step (b) . 

6. ft method as claimed in any preceding claim, in which 
the drilling tool 1* withdrawn together with the 
drilling assembly. 

7. Apparatus Cor drilling and lining a borehole, 
comprising a lining assembly, a drilling assembly which 
extends through the lining assembly, and a drilling tool 
which is independent of the lining assembly and which is 
drivable by the drilling assembly tor drilling a 
borehole having a diameter greater than Che external 
diameter of the lining assembly, the drilling assembly 
being withdrawable through the lining assembly- 

8. Apparatus as claimed in claim 7. in which the 
drilling tool comprises reaming means which are movable 
between an operative position and an Inoperative 
position in which the maximum transverse dimension of 
the tool is less than the minimum internal diameter of 
the lining assembly. 

9 . Apparatus as claimed in claim 7 or 8. including 
celeasable locking means for connecting the lining 
assembly to the drilling assembly bo as to be drawn 
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along by it- 

. *-*>a m any of clalaa 7 to 9, 
XO. Apparatus ac claimed IB any 

r«tat;'ng the lining assembly, 
including w»w for rotar-ng 

, . . , ay 0 £ claims 7 to lo. in 
11. Apparatus a. claimed in any 

which the «UU W aesemhiy includes a hydraulic 
filing -to, for driving the mill-, too,. 

« APParatua as claimed la any of claims 7 to 11. in 
whiC h the UM includes a non-return valve 

lo^h which c.^ can he pu.ed <rom the drills 
assembly. 

. uM „«ti.nr » """"" " 

accompanying drawings. 

1* Apparatus for drilling and lining a hcrehole. 
.WtantlaUy a. descried with reference to. and aa 
B ho«n in. the accompanying drawings- 
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